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(54) Abstract Title 

A fuse and switch housing assembly with local and remote fuse indication devices. 


(57) A fused disconnect switch assembly includes a pull out fuse assembly 12 which is received in a switch 
housing assembly 14. An open fuse indication device 36, preferably comprising a LED 38, is in communication 
with conducting portions 30 of the fuse. An alarm terminal output 42 extends from the switch assembly 
housing and is in communication with the open fuse indication device 36. The open fuse indication device 36 
provides local fuse state indication and the alarm terminal output 42 provides remote fuse state indication 
when coupled to external circuitry. 
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COMPACT FUSED DISCONNECT SWITCH 

,000.) This app.ica.ion Cairns the benefit of U.S. Frovisiona, 
Application No. 60/215,441 filed June 30, 2000. 

10002] This invention relates generally to disconnect switches, and, 
more particularly, to fused disconnect switches. 

10003] Fuses are widely used as overcurrent protection devices to 
orevent costly damage to electrical circuits. Fuse terminals typically form an 

between an electrical power source and an e.ectrical component 
ttclbinanon of components arranged in an e,ectrica, circuit. One « fits £ 
lmks or elements, or a fuse element assembly, is connected between the fuse 
emtinals, so that when eictrical current through the fuse exceeds a predetermmed 
"e fusible elements me.t at,d opens one or more circuits through the fuse to 
prevent electrical component damage. 

[0004] In some applications, fuses are employed not only to provide 
- fused electrical connections but also for connection and disconnection, or switching, 
purposes to complete or break an electrical connection or connections. As such an 
electrical circuit is completed or broken through conductive portions of the fuse, 
thereby energizing or de-energizing the associated circuitry. Typically the fuse xs 
housed in a fuse holder having terminals that are electrically coupled to destred 
circuitry When conductive portions of the fuse, such as fuse blades, ternunals, or 
ferrules, are engaged to the fuse holder terminals, an electrical circuit is completed 
through the fuse, and when conductive portions of the fuse are disengaged from the 
fuse holder terminals, the electrical circuit through the fuse is broken. Therefore, by 
inserting and removing the fuse to and from the fuse holder terminals, a fused 
disconnect switch is realized. 

[0005] Known fused disconnect switches of this type, however, are 
disadvantaged in certam applications. For instance, in telecommunications 
applications, increasing power demands of equipment loads have rendered many fused 
dLconnect switches inadequate. In addition, limited field wiring options can frustrate 


• ■ , hus and may require auxiliary components for 
the use of a common hne mput bu * ially whc „ a 

connection to .^communication distnbutton panels. Mentifl cauon 
,arge number of disconnect sw.tches are mplo^ed ,^ ^ ^ 

of opened fuses is necessary so that ^ as ^ ^ desire d for 

Conventiona. fuse s«e JaLe reasons, use of fused 

— ST-*-* met the needs of certam - applications, 
such as use in telecommunications systems. 

[0006] in an exemplary embodiment, a fused disconnec , ^swHeh 
^emblv includes a pull out fuse assembly and a switch housing assembly. The fuse 
lb IV nctades a L side conducting portion, a ioad side conducting portion, and 
7£ - menfLrebetween. The switch housing assembly inches a housrng 
defining a fuse receptacle for receiving the fuse, a firs, contact assembly located tn the 
" and coupled ,0 the hne side conducting portion of the fuse wher , the fuse .s 
" into the receptacle, and a second comae, assembly located ,n the housutg and 
ZTed Z me load side conducting portion of the fuse when the fuse ts mserted ,n,o 
Zeceptacie. An open fuse indication device is in communication w,th Ac hne s.de 
* ndX portion of the fuse and the load side conducting portion of the fuse and an 
2m tenia! output extends from the switch assembly » and -s m 
cZumcation with me open fuse indication device. The open fuse mdt^on dev.ee 
p^Tdes local fuse state indication and the alarm terminai output facthta.es remote 
fuse state indication when coupled to external circuitry in the end application. 

[0007) In various embodiments, the switch housing assembly 
includes a bullet contact assembly, a box comae, assembly, and a terminal stud for 
increased wiring options in the field. A common contact bus bar ts prov.ded for 
connection to a terminal stud in one embodiment for further winng options and 
auxiliary connections. 

[0008] In an exemplary embodiment, the fuse line side conducting 
portion and fuse load side conducting portion includes terminal blade, that axe 
extended through .erminal openings extendmg through a bottom of the fuse 
receptacle. The terminal blades are engaged to the termina! comae, assembhes of the 
switch housing assembly. The open fuse indication device includes a htgh res,s,anee 
electronic circuit coupled to the terminal blades of the fuse, and me crreu,, mcludes a 
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• ■ A-^I-WD"). The LED is activated by the 
trar , sl s,or Cement and an Ugh, -«», £• , he electronic circuit. The 

-*« " " "Tdes lUrnal alarm terminal engaging an alarm terminal 
switch housing further mcludes an mterna, communicatioI1 wi ,h me alarm 

of the fuse wiihin the receptacle . : and furthe o ^ ^ ^ 

output terminal The open fuse — ^ f ^ ^ ^ „ ^ 

of <" ^ — ^ ^ mdication is pr „vided so mat 

^Tfecs r^t auickly identified and replaced. A versatile, compact ftsed 
opened fuses may q y ^.^ ^ apphcatK)ns 

m — r r. . — - - — - ^ 

such as telecommunications applications. 

In the Drawings; 

[0010] Figure 1 is an exploded perspective view of a fused 
disconnect switch assembly; 

[001 1] Figure 2 is a cross-sectional view of a fuse assembly shown in 

Figure 1; 

[0012] Figure 3 is a perspective assembly view of the switch housing 
assembly shown in Figure 1 ; 

[0013] Figure 4 is a side elevational view with .parts removed of the 
switch housing assembly shown in Figure 3; 

[0014] Figure 5 is a perspective assembly view of a second 
embodiment of a switch housing assembly; 

[001 5] Figure 6 is a side elevational view with parts removed of the 
switch housing assembly shown in Figure 5; 

[0016] Figure 7 is a perspective assembly view of a third 
embodiment of a switch housing assembly; and 
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[00 17] Figure 8 is a side elevational view with parts removed of the 
switch housing assembly shown in Figure 7. 

[0 018] Figure 9 is a perspective assembly view of a fourth 
embodiment of a switch housing assembly. 

[0019] Figure 10 is a perspective assembly view of a fifth 
embodiment of a switch housing assembly. 

[0020] Figure 11 is a side elevational view with parts removed of the 
switch housing assembly shown in Figure 10. 

[0021] Figure 12 is a perspective assembly view of the fuse shown in 

Figure 2. 

[0022] Figure 13 is an alarm circuit schematic for the fuse shown in 

Figure 12. 

[0023] Figure 14 is an alarm circuit for the fuse shown in Figure 1 2. 


[0024] Figure 1 is an exploded perspective view of a fused 
disconnect switch assembly 10 including a fuse 12 for removable engagement with a 
switch housing assembly 14. Switch housing assembly 14 includes, in one 
embodiment, a first bullet contact assembly 16 for plug in connection to a line input 
bus (not shown) and a second bullet contact assembly 18 for plug-in connection to 
load side equipment (not shown), such as a distribution panel. When fuse 12 is fully 
inserted into a switch housing assembly fuse receptacle 20, an electrical circuit xs 
completed through fuse 12 via first and second bullet contact assemblies 16, 18. As 
such, fused disconnect switch assembly 10 is ideally suited, in an exemplary 
embodiment, for protecting telecommunications equipment from damaging fault 
currents as well as facilitating disconnection of the load by extraction of fuse 12 from 
switch housing assembly 14. It is understood, however, that the benefits of the 
present invention accrue generally to many fused systems, and the present invention is 
in no way intended to be restricted to any particular use or application. 

[0025] When inserted into switch housing assembly 14, in an 
exemplary embodiment fuse 12 at least partially protrudes from or extends, from fuse 
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receptecle 20 so «- - , se -^^szzz 

accomplished by visual inspec.on £ ex* ^ ^ .^.^ 

ejected to switch housing ™^'JL receptacle, toe 12 may be readily 

[0026] Figure 2 is a cross-sectional view of fuse 12 (also shown in 
Flgure !) including first and second to. - — f^se housmg 

e r^ is completed through fuse terminals 30, current flows through pnmaxy fuse 
^ 34 and as current flowing through primary fuse link 34 approaches a 
predetermined threshold, i.e., a fault current, primary fuse link 34 melts, vapors or 
otherwise opens and prevents electrical current from flowing therethrough. Thu^ an 
open circuit is created between fuse terminals 30 and associated load side electrical 
components and circuits are isolated by fuse 12 and thereby protected from damagmg 
fault currents. An arc-quenching material (not shown), such as silica sand, surrounds 
primary fuse link 34 within housing 32 to prevent and/or suppress arcing between fuse 
terminals 30 when primary fuse link 34 opens. 

[0027] In one embodiment, primary fuse link 34 is fabricated so that 
fuse 12 has a rating of 25 to 125 amps and a safety interrupt of lOOkA at 80Vdc. In 
alternative embodiments, different fuse ratings are obtained with differently fabricated 
primary fuse links 34 inside fuse housing 32 so that differently rated fuses have 
substantially the same size and shape, or footprint, and further so that a vanety of 
different fuses may be employed with a single switch housing assembly, such as 
switch housing assembly 14 (shown in Figure 1) for versatility in the field. It is 
contemplated, however, that the benefits of the present invention accrue to a wide 
variety of fused systems employing fuses of different ratings, shapes, and sizes. 
Therefore, the specific fuse embodiment illustrated and described herein is for 
illustrative purposes only and is not intended to limit the invention in any aspect. 

[0028] Fuse 12 also includes a local and remote open-fuse indication 
device 36 for indicating an operational state of fuse 12. Open fuse indication device 
36 includes a high resistance electronic circuit (described further below) coupled to a 
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• a- A. nr LED 38 that is visible through a top surface 40 of fuse housing 

TZZttZS^ led 38 is — d when primaiy fuse link 34 is 

opened. 

[00291 It is contemplated that in alternative embodiments 
electromechanical fuse state indication mechanisms may be employed. For example 
In one illustrative embodiment, in lieu of an electronic circurt, open-fuse mdtcatton 
Lice 36 includes a secondary fuse link (not shown in Figure 2) ele^caUy 
connected between fuse terminals 30 in parallel with primary fuse hi* 34 The 
secondary fuse link has a much greater electrical resistance than primary fuse link 34 
so that when fuse 12 is operational, i.e., when primary fuse link 34 has not opened, 
substantially all the current flowing through fuse 12 passes through primary fuse link 
34 However, when primary fuse link 34 opens and the circuit is broken through 
primary fuse link 34, current flows through the secondary fuse link and triggers an 
electronic or mechanical indicator for local and remote indication of the opened fuse 

[0030] In still further alternative embodiments, other known 
electrical, mechanical, or electromechanical devices are used to visibly indicate an 
operational state of fuse 12. 

[0031 ] Open fuse indication device 36 further includes an electrically 
conductive alarm terminal 42 protruding through an opening 44 in fuse housing 32. 
When fuse terminal alarm 42 is coupled to a resistive load, such as a relay coil (not 
shown) typically found in existing telecommunications equipment, a signal is sent to 
the relay coil when primary fuse link 34 has opened, thereby directing attention to a 
particular location where an opened fuse is located. Local fuse state indication 
identifies the open fuse or fuses in the specified location. Thus, opened fuses may be 
efficiently located even when large numbers .of fuses in various locations are 
employed. 

[0032] Figures 3 and 4 illustrate switch housing assembly 14 of fused 
disconnect switch assembly 10 (shown in Figure 1). Switch housing assembly 14 
includes a housing 52 fabricated from a non-conductive material and having fuse 
terminal openings 54 in a bottom 56 of fuse receptacle 20 for receiving fuse terminal 
blades 30 (shown in Figure 2). An electrically conductive resilient clip 58 and 
associated reinforcing, pre-stressed wire spring element 59 is located below each fuse 
terminal opening 54 and located in a cavity 60 below fuse receptacle 20.. A_bridge 
portion 62 extends downwardly from each clip 58 and to electrically conductive bullet 

-6- 


loa d bus (no, shown) When ^ — 58 ^ ^ ^ el tti cal,y 


o 

CO 

52 


,00331 As interna, conducive portions of switch housing assembly 
[0033] As mie receptacle bottom surface 56, 

H - locked be,ow ^rmnv ^^tchhousin, assembly 14 
in „, contact wrth ^ disconnect ftmction for fuse 12. In 

is ■"'-^T^^Tl. appreciated tha, conductive portions of swrtch 
native embo^ents^owever PP^ ^ ^ ^ by , 

housing assembly 14 may remau " tentacle 20 for connection 

-^P^-^^^ 4 *"^-* as ferrule or 
to conductive pc.rt.ons of accommodated in addition ,o or in 

cartridge fuses havrng pnm^ ^™ eKnbed above) having terminal biades 

-en** 14 to accommodate these different types of fuses wrthout further 

explanation. 

[00341 A switch housing internal alarm terminal 66 is positioned 
„• „, ™ of fuse clips 58 within an adjacent cavity 68, and includes a projecting 
* X* T^that proves through an opening 74 in a side wall 76 of fuse 
«L 20 Thus when fuse 12 is fully inserted into fuse receptacle 20, alarm 
^roUTrtdge 70 contacts fuse alarm terminal ,2 
mTugh housing opening 44 (shown in Figure 2). Interna, alarm termtnd further 
, ,„ a remote output alarm terminal 78 that extends though a bottom 64 of 
"Z^XZZZ completing an electrical path for an open fuse alarm signal 
Emission to end use eouipmen, (no, shown) during an ope. fuse condition. 

[00351 In an exemplary embodiment, output alarm terminal 78 is 
disposed in a oentral cavitv 84 formed into a lower portion of housing 52 adjacent 
„ bottom 64, and as such is approximately centered between bullet con*« 
"lies 16, 18. in alternative embodiments, output alarm temuna. ,s recetved rn 
X« -Wes 86, 88 formed into a lower portion of housing 52 on e.ther "de of 
^ 78- Thus, output alarm terminal is selectively positionable between cavrtres 84, 
86, 88 to the mosl desirable position for a given application. 


t0 036] Mounting insert footings 80 are received in receptacles 82 on 
•*> of fuse receptacle 20 so that switch housing assembly 14 may be secured m 
Z ^ Z L use application. Each mounting footing 80 inciudes a 
b r ^r riving /fastener (no, shown, inserted through —S 
« 84 located on either side of fuse receptacle 20. Tnus, insert footmgs 80 
when engaged by a fastener, securely position switch housing assembly 14 m 
desired position. 

[0037] A nonconductive cover 86 is affixed to housing 52 to form a 
safe protective enclosure for the above-described components of switch housing 
assembly 14 and to complete fuse receptacle 20. In one embodiment, housing 52 and 
cover 86 are fabricated from nonconductive materials, such as plastic and 
thermoplastic materials, capable of withstanding operating environment of fuse 
disconnect switch assembly 10 and conditions capable of opening fuse 12. In an 
illustrative embodiment, cover 86 is permanently bonded to housing 52 according to 
known method and techniques, such as for example, ultrasonic bonding techniques. 

[0038] A fused disconnect switch assembly 10 is therefore provided 
that facilitates installation to existing equipment without auxiliary components or 
hand wired connections. Switching is achieved by inserting or extracting a pullout 
fuse assembly, such as fuse 12, from switch housing fuse receptacle 20, and local and 
remote opened fuse indication provides ready indication of opened fuses for 
replacement. Because a variety of differently rated fuses are accommodated by switch 
housing receptacle 20, a versatile fused disconnect switch assembly 10 is provided 
that is suitable for a wide variety of applications. 

[0039] Figures 5 and 6 illustrate a second embodiment of a switch 
housing assembly 100 for use with a fuse, such as fuse 12 (shown in Figure 2) to form 
a fused disconnect switch assembly reminiscent of fused disconnect switch assembly 
10 (shown in Figure 1) but employing switch housing assembly 100 in lieu of switch 
housing assembly 14 (shown in Figure 1). 

[0040] Switch housing assembly 100 includes a housing 102 having 
fuse terminal openings 104 in a bottom 106 of fuse receptacle 108 for receiving fuse 
terminal blades 30 (shown in Figure 2). An electrically conductive resilient clip 109 
and associated reinforcing, pre-stressed wire spring element 1 1 1 is located below each 
fuse terminal opening 104 and located in a cavity 110 below fuse receptacle 108. A 
bridge portion 112 extends outwardly from each clip 109 and to a box style contact 


^ ' ^ ^ n6 . , A scr =w type 

each box style receptacle 114 located in ^ 
. !•>•> u accessed through a top opening 124 in earn wiring 

\ rr r r^r : ^ 2 > are ^ « ^ 

terminal openings 104 and received by clips 109. 

r0041] As noted above with respect to switch housing assembly 14 
(shown in Figures 3 and 4) internal conductive portions of switch housing assembly 
Oo le located below terminal openings 104 of fuse receptacle bottom surface 106, 
hi:; providing a safe disconnect function for fuse 12 by subtly el— g 
nadvertlt contact with energized conductive portions of switch housmg assembly 
100. in alternative embodiments, however, it is appreciated that conducive porUons 
of switch housing assembly 100 may remain exposed in fuse receptacle 08 by 
extending conductive portions of switch housing assembly 100 mto receptacle 108 for 
connection to conductive portions of a fuse. As such, other types of fuses, such as 
ferrule or cartridge fuses having primary fuse links may be accommodated m addrtion 
to or in lieu of fuse 12 (shown in Figures 1 and 2 and described above) having 
terminal blades 30. It is believed that those in the art may make the necessary 
modifications to switch housing assembly 100 to accommodate these different types 

of fuses without further explanation. 

[0042] A switch housing internal alarm terminal 126 is positioned 
adjacent one of fuse clips 109 within an adjacent cavity 128, and includes a projecting 
ridge 130 at atop end 1 32 that protrudes through an opening 134 in a side wall 136 of 
fuse receptacle 108. Thus, when fuse 12 is fully inserted into fuse receptacle 108, 
alarm terminal projecting ridge 130 contacts fuse alarm terminal 42 (shown » Figure 
2) through fuse housing opening 44 (shown in Figure 2). Internal alarm terminal 126 
is further coupled to a remote output alarm terminal 138 that extends though a side 
wall 140 of switch housing 102, thereby completing an electrical path for an open fuse 
alarm signal for transmission to end use equipment (not shown) during an open fuse 


condition. 
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CO043] A DIN rail latch 142 is inserted into a slot 144 formed into a 
,ower side of w J housing .02 opposite alarm terminal .38. Slot 144 mcludes 
uoTe 1 lower positioning grooves 146 for receding respectwe posrt.onmg nbs 147 
TdN .iUatch .42 and ensunng proper positioning of latch 142 relafve to swrtch 
hous 1^02. Latch 142 provides snap-on connecuon and removal of swrtch hous ng 
asTembly 100 to and from a 35mm DIN rail (no, shown) received between a latch 
ler projection ,48 and a complementary projection 149 formed i„,„ an opposUe 
Trner of switch housing .02. Together, projections 148, 149 form a DIN ra,l slo, .50 
in a center lower portion of switch housing 1 02. 

[0044] A nonconductive cover 1 52 is affixed to housing 1 02 to form 
a safe protective enclosure for the above-described components of switch housing 
assembly 100 and to complete fuse receptacle 108. In one embodiment, housing 102 
and cover 150 are fabricated from nonconductive materials, such as plastic and 
thermoplastic materials, capable of withstanding operating environment of the fuse 
disconnect switch assembly and conditions capable of opening the associated fuse, 
such as fuse 12 (shown in Figures 1 and 2 and described above). In an illustrative 
embodiment, cover 150 is permanently bonded to housing 102 according to known 
method and techniques, such as for example, ultrasonic bonding techniques. 

[0045] A fused disconnect switch assembly is therefore provided that 
facilitates installation to existing equipment without auxiliary components.. Switching 
is achieved by inserting or extracting a pull out fuse assembly, such as fuse 12, from 
fuse receptacle 108, and local and remote opened fuse indication provides ready 
indication of opened fuses for replacement. Because a variety of differently rated 
fuses are accommodated by switch housing receptacle 108, a versatile fused 
disconnect system is provided that is suitable for a wide variety of applications. 

[0046] Figures 7 and 8 illustrate a third embodiment of a switch 
housing assembly 160 that combines the features of switch housing assemblies 14 and 
100 (described above in relation to Figures 3 and 4 and Figures 5 and 6, respectively). 

[0047] Switch housing assembly 160 may be employed with a fuse, 
such as fuse 12 (shown in Figure 2) to form a fused disconnect switch assembly 
reminiscent of fused disconnect switch assembly 10 (shown in Figure 1) but 
employing switch housing assembly 160 in lieu of switch housing assembly 14 
(shown in Figures 1 , 3 and 4). . _ 
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I0 048l Switch housing assembly 160 includes a housing 162 having 
, IfrTin a bottom 166 of fuse receptacle 168 for receivmg fuse 
fuse terminal openings ^ conductive resilient clip 170, 

terminal blades 30 (shown m Figure 2). An y 

17 1 and associated reinforcing, pre-stressed W1 re spring ^ 
each fuse terminal opening 164 and located in *^™^Z an lectrically 

A bndge p ;t: co ™^ - ^ (not 

« ^ « A — — >* -ends outwardly *om clip 
71^d to a box style contact assembly 180 located in a winng cav.ty 182 for 
lettion to either a line input wire (not shown) or a load wire (not sh ^ A 
stripped wire is inserted through a wire input port 184 in wiring cavity 182 and n*o a 
^receptacle 186 in box style receptacle 180. A screw type connector 18 is 
ressed Lugh atop opening 190 in wiring cavity 182 for securelycouphng *e me 
or load wire to box style contact assembly 1 80. After box style contact assembly 1 80 
has been wired and bullet contact assembly 176 plugged into a bus bar, a circuit 
through fuse is completed when fuse terminals 30 (shown in Figure 2) are inserted 
through fuse terminal openings 164 and received by clips 170, 171. 

[0049] As noted above with respect to switch housing assembly 100 
(shown in Figures 5 and 6) internal conductive portions of switch housing assembly 
160 are located below terminal openings 164 of fuse receptacle bottom surface 166, 
thereby providing a safe disconnect function for fuse 12 by substantially eliminating 
inadvertent contact with energized conductive portions of switch housing assembly 
160 In alternative embodiments, however, it is appreciated that conductive portions 
of switch housing assembly 160 may remain exposed in fuse receptacle 168 by 
extending conductive portions of switch housing assembly 160 into receptacle 168 for 
connection to conductive portions of a fuse. As such, other types of fuses, such as 
ferrule or cartridge fuses having primary fuse links may be accommodated in addition 
to or in lieu of fuse 12 (shown in Figures 1 and 2 and described above) having 
terminal blades 30. It is believed that those in the art may make the necessary 
modifications to switch housing assembly 160 to accommodate these different types 
of fuses without further explanation. 

[0050] A switch housing internal alarm terminal 192 is positioned 
adjacent fuse clip 170 within an adjacent cavity 194, and includes a projecting ridge 
196 at atop end 198 that protrudes through an opening 200 in a side wall 202 of fuse 
receptacle 168. Thus, when fuse 12 is fully inserted into fuse receptacle 168 7 alarm 
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• „ riH« 196 contacts fuse alarm terminal 42 (shown in Figure 2) 
terminal projecting ridge 196 contacis . g 

™ *«. — * m eiec,rica ' path for 2,1 r 

Lse L- for transmission to end use equipment during a„ open fus 

H-lTln !n exemplary embodiment, a conductive wire extend, between mterna 
rniLaHS andltote output aiarm termina, 204 to estabiisb an e,ectr,ca, 
connection therebetween. 

[0051] Mounting tabs 206 extend from either side of switch housing 
160 for securing switch housing assembly 160 within the end use application. 

[0052] A nonconductive cover 208 is affixed to housing 1 62 to form 
a safe protective enclosure for the above-described components of switch housing 
assembly 160 and to complete fuse receptacle 168. In one embodiment, housing 162 
and cover 208 are fabricated from nonconductive materials, such as plastic and 
thermoplastic materials, capable of withstanding operating environment of the fuse 
disconnect switch assembly and conditions capable of opening the associated fuse, 
such as fuse 12 (shown in Figures 1 and 2 and described above). In an illustrative 
embodiment, cover 208 is permanently bonded to housing 162 according to known 
method and techniques, such as for example, ultrasonic bonding techniques. 

[0053] A fused disconnect switch assembly is therefore provided that 
facilitates installation to existing equipment without auxiliary components despite 
different electrical interfaces between line and load equipment. Switching is achieved 
by inserting or extracting a pull out assembly, such as fuse 12, from fuse receptacle 
168, and local and remote opened fuse indication provides ready indication of opened 
fuse's for replacement. Because a variety of differently rated fuses are accommodated 
by switch housing receptacle 168, a versatile fused disconnect system is provided that 
is suitable for a wide variety of applications. 

[0054] Figure 9 is a perspective assembly view of a fourth 
embodiment of a switch housing assembly 220 illustrating another field connection 
option as described below. 

[0055] Switch housing assembly 220 may be employed with a fuse, 
such as fuse 12 (shown in Figure 2) to form a fused disconnect switch assembly 
reminiscent of fused disconnect switch assembly 10 (shown in Figure 1) but 
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™wv 220 in lieu of switch housing assembly 14 
employing switch housing assembly 220 ui 

(shown in Figures 1, 3 and 4). 

r0 056] Switch housing assembly 220 includes a housing 222 having 

i t9 r1e 228 A bridge portion 236 extends downwardly from chp 230 

bel ;: T£^%*£™ ~~ — * 238 for coimection to eith r 

^ - a load bus (not shown, A bridge portion 240 exten s 
S from clip 232 and to a terminal stud 242 for connects to hne -de or load 
r^ luitry acclng to known mechanisms and technics. After^ca 
connection is established to terminal stud 242 and bullet contact assembly 2 8 is 
plugged into a bus bar, a circuit through fuse 12 is completed when fuse terminals 30 
(shown in Figure 2) are inserted through fuse terminal openings 224 and received by 
clips 230, 232. 

[0057] As noted above with respect to switch housing assembly 1 60 
(shown in Figures 7 and 8) internal conductive portions of switch housing assembly 
220 are located below terminal openings 224 of fuse receptacle bottom surface 226, 
thereby providing a safe disconnect function for fuse 12 by substantially eliminating 
inadvertent contact with energized conductive portions of switch housing assembly 
220. In alternative embodiments, however, it is appreciated that conductive portions 
of switch housing assembly 220 may remain exposed in fuse receptacle 228 by 
extending conductive portions of switch housing assembly 220 into receptacle 228 for 
connection to conductive portions of a fuse. As such, other types of fuses, such as 
ferrule or cartridge fuses having primary fuse links may be accommodated m addition 
to or in lieu of fuse 12 (shown in Figures 1 and 2 and described above) having 
terminal blades 30. It is believed that those in the art may make the necessary 
modifications to switch housing assembly 220 to accommodate these different types 
of fuses without further explanation. 

[0058] A switch housing internal alarm terminal 244 is positioned 
adjacent fuse clip 230 within an adjacent cavity 246, and includes a projecting ridge 
248 at a top end 250 that protrudes through an opening 252 in a side wall 254 of fuse 
receptacle 228. Thus, when fuse 12 is fully inserted into fuse receptacle 228, alarm 
terminal projecting ridge 248 contacts fuse alarm terminal 42 (shown in Figure 2) 
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. * hnusine opening 44 (shown in Figure 2). Internal alarm terminal 244 is 
trough fuse ^ ^ ^ ^ tcmilial 256 mat Mt ends though a bottom 

rr f ^ou • r 222 , Jrehy completing an electrical path for an open fuse 
a 1 silver transmission to end use e q u ipr ne». during an open fuse condttton. As 
: t - ^pect to Figure 4, output alarm 2* is 
within three cavities formed into a lower port,on of housmg 222 adjacent housmg 

bottom 258. 

[0059] Mounting insert footings 258 are received in receptacles 260 
on either side of fuse receptacle 228 so that switch housing assembly 220 may be 
secured in position within the end use application. Each mounting footing 258 
includes a threaded bore for receiving a fastener (not shown) inserted through 
mounting apertures 261 located on either side of fuse receptacle 20. Thus, insert 
footings 258, when engaged by a fastener, securely position switch housing assembly 
220 in a desired position. 

[0060] A nonconductive cover 262 is affixed to housing 222 to form 
a safe, protective enclosure for the above-described components of switch housing 
assembly 220 and to complete fuse receptacle 228. In one embodiment, housing 222 
and cover 262 are fabricated from nonconductive materials, such as plastic and 
thermoplastic materials, capable of withstanding operating environment of the fuse 
disconnect switch assembly and conditions capable of opening the associated fuse, 
such as fuse 12 (shown in Figures 1 and 2 and described above). In an illustrative 
embodiment, cover 262 is permanently bonded to housing 222 according to known 
method and techniques, such as for example, ultrasonic bonding techniques. 

[0061] A fused disconnect switch assembly is therefore provided that 
facilitates installation to existing equipment despite different electrical interfaces 
between line and load equipment. Switching is achieved by inserting or extracting a 
pull out fuse assembly, such as fuse 12 from fuse receptacle 228, and local and 
remote opened fuse indication provides ready indication of opened fuses for 
replacement. Because a variety of differently rated fuses are accommodated by switch 
housing receptacle 228, a versatile fused disconnect system is provided that is suitable 
for a wide variety of applications. 

[0062] Figures 10 and 11 illustrate a fifth embodiment of a switch 
- housing assembly 280 similar to switch housing assembly 220 (shown in Figure 9) 
and wherein like components are indicated with like reference characters. 
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,0063, Unlike switch housing assembly 220 (shown in Figure 9), 

• !iblv 280 further includes a common bus bar 282 for coup.mg to 
switch housing assembly 280 rurtne coupling 

po rtlo „ 286. CouphngP ^ Knnina , auds 292 for estabhshmg 

t^^^ » — — and mechmisms d An,i r 

flint 284 is abutted against terminal bridge portion 240 and contained m a slot 294 
flange 284 is a„u g orientati on of bus bar 282 wrth respect to 

E£ » ~ ■ » - — »— - 242 * a ,1U, 296 - washeK 

298, 300. 

[0064] It is contemplated that in alternative embodiments other 
configurations of bus bar 282 may be employed having greater or fewer segment 
portions without departing from the scope of the present invention. In add-on m. 
alternative embodiments bus portion 288 may include greater or fewer than the 
illustrated two terminal studs 292 shown in Figure 10, and other contact mechanisms 
m ay be employed in lieu of terminal studs 292. For example, the foregoing contact 
assemblies, namely a bullet type assembly or a box type assembly, in addition to other 
known contact formations, may be employed in bus bar 282 without departmg from 
the scope of the present invention. 

[0065] Still further, and unlike switch housing assembly 220 (shown 
in Figure 9) a second terminal stud 302 extends from terminal bridge portion 236 in 
lieu of bullet contact assembly 238 (shown in Figure 9). Thus, electrical connections 
are established to stud 302 according to known methods and techniques to complete 
an electrical connection through fuse 12 (shown in Figures 1 and 2) when fuse 12 is 
inserted into fuse receptacle 228. 

[0066] It is contemplated that another common bus bar, such as bus 
bar 288 could be employed in connection with terminal stud 302 instead of or in 
addition to bus bar 288 attached to terminal stud 242 as illustrated. Thus, common 
bus bars may be employed for line side and/or load side electrical connections and 
auxiliary connections as desired. 

[0067] A nonconductive cover 262 is affixed to housing 222 to form 
- a safe protective enclosure for the above-described components of switch housing 
assembly 280 and to complete fuse receptacle 228. In one embodiment, housing 222 
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a ver 262 are fabricated from nonconductive materials, such as plastic and 

"ect switch assembly and conditions capable of opening the associated fuse, 
" fUse 12 (shown in Figures 1 and 2 and described above). In an , lustrative 
embodiment, the cover is permanently bonded to housing 222 according to known 
method and techniques, such as for example, ultrasonic bonding techniques. 

[0068] A fused disconnect switch assembly is therefore provided that 
facilitates installation using common bus bars. Switching is achieved by inserting or 
extracting a pull out fuse assembly, such as fuse 12, from fuse receptacle 228, and 
local and remote opened fuse indication provides ready indication of opened fuses for 
replacement. Because a variety of differently rated fuses are accommodated by switch 
housing receptacle 280, a versatile fused disconnect system is provided that is suitable 
for a wide variety of applications. 

[0069] Figure 12 is a perspective assembly view of exemplary pull 
out fuse assembly 12 for use with the foregoing switch housing assemblies 14 (shown 
in Figures 3 and 4), 100 (shown in Figures 5 and 6), 160 (shown in Figures 7 and 8), 
220 (shown in Figure 9), and 280 (shown in Figures 10 and 11, although it is 
contemplated that other types of fuses may be likewise employed with switch housing 
assemblies, 14, 100, 160, 220 and 280. 

[0070] Fuse 12 includes opposite front and back covers 280, 282, 
that are attached to one another with known fasteners, including but not limited to 
rivets 284 and screws (not shown). Disposed between front and back covers 280, 282 
is a fuse assembly 286 including fuse housing 32, fuse terminals 30 extending from 
housing 32, and primary fuse link 34 electrically coupled to fuse terminals 30 within a 
fuse compartment 288 formed into fuse housing 32. As illustrated in Figure 12, fuse 
link 34 is a substantially flat and generally linear conductive strip including an area of 
reduced cross section, or a weak spot therein. Upon an occurrence of a predetermined 
current fault condition, dependent upon dimensions and characteristics of fuse link 34, 
the weak spot reaches an operating temperature sufficient to melt, disintegrate 
vaporize, decompose, or otherwise open fuse link 34 at or near the weak spot to break 
an electrical connection through fuse link 34. It is contemplated, however, that a 
variety of fuse elements may be employed in alternative embodiments in lieu of the 
illustrative fuse link 34 without departing from the scope of the present invention. For 
instance, non-linear (e.g., bent or curved) fuse elements, fuse elements including a 
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a ~ fuse elements without weak spots, in addition to 

present invention. 

ro0711 Terminal posts 290 extend through a top surface 292 of fuse 
*n t 288 for establishing an electrical connection to open circuit indication 

1 42 B is fined within a conn— 2* and .so ,s 
iTJblished in electrical communication with open circuit indication device 36. 

[0072] Open fuse indication device 36 includes a printed circuit 
hoard 296 including apertures 298 for electrical connection to terminal posts 290 that 
*rirlj^o fuse terminals 30 that establish line and load electncal 
Tn ir^o ItLl circuitry (not shown). Printed circuit board 296 includes high 
esistance electronic circuitry, explained below, that operates LED 38 m response to a 
voltage drop across terminal posts 290 when primary fuse link 34 melts, disintegrates, 
vaporizes or otherwise opens and breaks an electrical connection between fuse 
terminals 30 via fuse link 34. As such, LED 38 is Uluminated when fuse link 34 
operates, thereby providing local fuse state indication. Circuitry on printed circuit 
board also signals external equipment, such as a relay in a telecommunications 
system, through alarm terminal 42 and associated alarm terminals of a switch housing 
assembly, such as assemblies 14, 100, 160, 220 and 280. 

[0073] A label 300 is attached to a top surface 302, 304 of front and 
back covers 282, 280, respectively, when fuse 12 is assembled. Label 300, in one 
embodiment, includes indicia of fuse characteristics and ratings, as. well as opening 
therethrough for accommodating open circuit indication device LED 38 so that fuse 
state indication is readily ascertainable from visual inspection of LED 38. If LED 38 
is not illuminated, fuse 12 is functional, i.e., fuse link 34 has not opened due to fault 
current conditions. On the other hand, if LED is illuminated, fuse 12 is not 
operational and should be replaced with a functional fuse. 

[0074] Fuse assembly 286 further includes an opening 304 extending 
through bottom of fuse housing 32 to facilitate introduction of an arc quenching 
media, such as silica sand, to. surround terminals 30 and fuse link 34 within fuse 
compartment 38.to prevent and/or suppress arcing between fuse terminals 30 when 
fuse link 24 opens. A plug is inserted into opening 304 after fuse compartment 288 is 
filled with the arc quenching .media to seal fuse compartment 38 as fuse 12 is 
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i ^Korliment nlue 34 is a metal ball applied to opening 
assembled. In an exemplary embodiment, pmg 

304 according to known techniques. 

[0075] Additionally, a polarization projection 308 extends from one 
side of fuse housing 32 that is received in a complementary groove in a side of a fuse 
receptacle of a switch housing (see for example, Figure 1). Projection 
insertion of fuse 12 into the fuse receptacle except in a designated onentation when 
projection 308 is inserted into the groove. Thus, correct polarization of the fuse 
terminals is ensured with respect to associated line and load connections with the 
applicable switch housing assembly. 

[0076] Figure 13 schematically illustrates an alarm circuit 310 of 
fuse 12 (shown in Figures 1, 2 and 12) in use. Fuse terminals 30 (shown in Figures 1, 
2 and 12) are connected to line and load circuitry of the end use application at points 
312 and 314 through applicable terminal contact portions of a switch housing 
assembly, such as those described above. An electrical circuit is therefore established 
through fuse link 34 (also shown in Figures 2 and 12) and through an electronic 
monitoring circuit 316 formed on printed circuit board 296 (shown in Figure 12) of 
open fuse indication device 36 (also shown in Figure 12). Electronic monitoring 
circuit 316 has a sufficiently high resistance so that in normal operation of fuse 12 
substantially all of the current flowing through fuse 12 passes through fuse link 34. 

[0077] When fuse link 34 opens in a current overload or short circuit 
condition, electronic monitoring circuit 316 detects a voltage drop across terminals 30 
and illuminates LED (shown in Figure 12), as well as outputs an alarm signal through 
alarm terminal 42 (shown in Figures 2 and 12) to a remote output alarm terminal 318 
of a switch housing assembly, such as assemblies 14, 100, 160, 220 and 280 described 
above. Alarm terminal output 318 is coupled to end-user circuitry 320 that in an 
illustrative embodiment, includes a relay 322 that may be used to identify a location 
of an operated or opened fuse 12 in a system employing a large number of fuses in 
various locations. In one embodiment, a load side of LED 38 is connected to output 
alarm terminal 318, thereby supplying 20 mA current to relay 322 for remote fuse 
state indication. Thus, as LED 38 is energized, a remote alarm signal is also sent 
through output alarm terminal 318. 

[0078] Figure 14 illustrates an exemplary electronic monitoring 
circuit 316 for alarm circuit 310 (shown in Figure 13). Terminal Jl is coupled to the 
line or input side of the fuse, and more -specifically, to fuse terminal post 290 (shown 

-18-v 


in Figure 12) that is associated with line s>de circuitry of the fuse apphcatio. 
Te^fnal 32 i coupled to the load or output side of the fuse, and more specially to 
"ina post 290 (shown in Figure 12) that is associated with load side circuitry 
l"se application. Terminal J3 is electrically connected through an appropriate 
Ipedance of to the return or common electrical ground of the fused circuit A pa, of 
Tatched transistors, namely an NPN transistor Ql and a PNP transistor Q2 are 
employed with diodes D3. D4 to prevent current leakage (about L2. mA in one 
embodiment) through respective transistors Ql, Q2, Therefore, diodes D3, D4 
prevent false fuse state indication resulting from low base emitter voltage of 
transistors Ql and Q2, and further provide transient immunity for electronic 
monitoring circuit 316 arc-voltage during operation of the fuse. A bipolar LED 38 
(indicated by D5 in Figure 14 and also shown in Figure 12) is coupled to trans.stors 
Q 1 , Q2 and terminal J3 . 

[0079] In normal operation, electronic monitoring circuit 316 is a 
passive component, i.e., active components of electronic monitoring circuit are non- 
conducting and voltage drop across terminals Jl and J2 is negligible. Consequently, 
LED 38 is not illurninated and stress on the circuit components is primarily thermal. 
However, after an overload or short-circuit condition in the fused circuit causes fuse 
12, or more specifically fuse link 34 to operate, the resultant voltage drop across 
terminals Jl and J2 causes either transistor Ql or Q2, depending upon system voltage 
polarity, to saturate and actively conduct to energize LED 38. 

[0080] More specifically, in case of positive system voltage, full 
system voltage is impressed across terminals Jl and J2 when fuse link 34 has opened, 
thereby forward biasing a base-emitter junction of PNP transistor Q2 through resistor 
Rl. In this condition, as the base-emitter junction voltage is greater than an associated 
minimum forward bias voltage , a transistor collector-emitter junction of PNP 
transistor Q2 saturates and the system voltage is applied across LED 38, thereby 
illuminating the LED. 

[0081] In case of a negative system voltage, full system voltage is 
impressed across terminals Jl and J2 when fuse link 34 has opened, thereby forward 
biasing a base-emitter junction of NPN transistor Ql through resistor Rl. In this 
condition, as the base-emitter junction voltage is greater than an associated minimum 
forward bias voltage, a transistor collector-emitter junction of NPN transistor Ql 
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saturates and the system voltage is applied across LED 38, thereby illuminating the 
LED. 

[0082] Appropriate selection of resistor Rl ensures saturation of 
transistors Ql, Q2 under positive and negative voltage conditions. Saturation of 
transistors Ql, Q2 electronically switches the line or input side of the fuse at terminal 
Jl in series with the alarm output terminal J3, thereby illuminating the bipolar LED 38 
to locally indicate the presence of an open-fuse condition. For remote open-fuse 
alarm indication, terminal J3 is connected to the return or common electrical ground 
of the fused circuit through a device such as a relay as illustrated in Figure 13. When 
an open-fuse condition exists, the electronic monitoring circuit 316 will cause the 
relay to change state and provide the ability to remotely identify the presence of the 
open-fuse condition. 

[0083] In a particular embodiment, transistors Ql and Q2 have a 
voltage rating of at least 200 VDC to ensure proper operation of electronic monitoring 
circuit at system voltages of 80 VDC. In addition, a base current of at least about 100 
uA is required in one embodiment for transistors Ql, Q2 to function properly. Still 
further, in one embodiment, utilizing a minimum turn on voltage of 1 8 VDC, resistor 
Rl has a value of about 59 Kohms, thereby resulting in a base current of about 300 
uA. 

[0084] While the invention has been described in terms of various 
specific embodiments, those skilled in the art will recognize that the invention can be 
practiced with modification within the spirit and scope of the claims. 
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CLAIMS 


1 . A fused disconnect switch assembly comprising: 

a fuse comprising a line side conducting portion, a load side 
conducting portion, and a fuse element therebetween; 

a switch housing assembly comprising a housing comprising a fuse 
receptacle for receiving said fuse, a first contact assembly located in said housing and 
coupled to said line side conducting portion of said fuse when said fuse is inserted 
into said receptacle, and a second contact assembly located in said housing and 
coupled to said load side conducting portion of said fuse when said fuse is inserted 
into said receptacle; 

an open fuse indication device in communication with said line side 
conducting portion of said fuse and said load side conducting portion of said fuse; and 

said switch housing assembly further comprising an alarm terminal 
output in communication with said open fuse indication device. 

2. A fused disconnect switch assembly in accordance with Claim 1 
wherein one of said first and second contact assemblies comprises a bullet contact 
assembly. 

3. A fused disconnect switch assembly in accordance with Claim 1 
wherein one of said first and second contact assemblies comprises a box contact 
assembly. 

4. A fused disconnect switch assembly in accordance with Claim 1 
wherein one of said first and second contact assemblies comprises a terminal stud. 

5. A fused disconnect switch assembly in accordance with Claim 4 
further comprising a common bus bar coupled to said terminal stud. 

6. A fused disconnect switch assembly in accordance with Claim 1 
wherein said fuse line side conducting portion and said fuse load side conducting 
portion comprises a terminal blade. 

7. A fused disconnect switch assembly in accordance with Claim 6, 
said fuse receptacle comprising a bottom and terminal openings extending through 
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said bottom, said line side and load side terminal blade inserted through said terminal 
openings when said fuse is inserted into said receptacle. 

8. A fused disconnect switch assembly in accordance with Claim 7 
wherein said first and second contact assemblies comprise fuse clips, said fuse 
terminals inserted into said fuse clips when said fuse is inserted into said receptacle. 

9. A fused disconnect switch in accordance with Claim 1 wherein said 
open fuse indication device comprises a high resistance electronic circuit. 

10. A fused disconnect switch in accordance with Claim 9 wherein 
said circuit comprises at least one transistor element and an LED, said LED activated 
by said at least one transistor element in response to a voltage drop across said 
electronic circuit. 

11. A fused disconnect switch in accordance with Claim 9 wherein 
said fuse comprises a housing, said open fuse indication device disposed internal to 
said housing and in communication with said line side conducting portion and said 
load side conducting portion. 

12. A fused disconnect switch in accordance with Claim 1, said fuse 
further comprising an alarm terminal coupled to said open fuse indication device, said 
switch housing further comprising an internal alarm terminal communicating with 
said fuse receptacle and said alarm output terminal, said fiise alarm terminal engaging 
said internal alarm terminal when said fuse is inserted into said receptacle. 

13. A fused disconnect switch assembly comprising: 
a pull out fuse assembly; and 

a switch housing assembly for receiving said pull out fuse assembly, 
said switch housing assembly comprising: 

a housing comprising a fuse receptacle, a first terminal cavity in 
communication with said fuse receptacle, and a second terminal cavity in 
communication with said fuse receptacle; 

a first terminal contact assembly disposed in said first terminal 
cavity, said first terminal contact assembly establishing a line side electrical 
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connection through said fuse assembly when said fuse assembly is inserted 
into said fuse receptacle; 

a second terminal contact assembly disposed in said second 
terminal cavity, said second terminal contact assembly establishing a load side 
electrical connection through said fose assembly when said fuse assembly is 
inserted into said fuse receptacle, said fuse assembly at least partially 
extending from said fuse receptacle when connected to said fuse receptacle to 
facilitate visual local fuse state indication; and 

a remote output alarm terminal extending through said housing 
and communicating a signal from said fuse assembly for remote indication of 
an open fuse condition. 

14. A fused disconnect switch assembly in accordance with Claim 13 
wherein at least one of said first and second terminal contact assemblies comprises a 
bullet contact assembly. 

15. A fused disconnect switch assembly in accordance with Claim 13 
wherein at least one of said first and second terminal contact assemblies comprises a 
box contact assembly. 

16. A fused disconnect switch assembly in accordance with Claim 13 
wherein at least one of said first and second terminal contact assemblies comprises a 
terminal stud. 

17. A fused disconnect switch assembly in accordance with Claiml3, 
said housing further comprising a DIN rail latch. 

18. A fused disconnect switch assembly in accordance with Claim 13 
further comprising a common bus bar extending from one of said first and second 
terminal contact assemblies. 

19. A fused disconnect switch assembly in accordance with Claim 18, 
said housing comprising an anti-rotation slot for receiving said common bus bar. 

20. A fused disconnect switch assembly in accordance with Claim 13, 
said switch housing assembly further comprising an internal alarm terminal in 
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communication with said fuse receptacle, said internal alarm terminal coupled to said 
alarm terminal output for communication an alarm signal. 

21 A fused disconnect switch assembly in accordance with Claim 13 
further comprising an open fuse indication device in communication with said fuse 
receptacle. 

22. A fused disconnect switch assembly in accordance with Claim 14 
wherein said open fuse indication device is coupled to said pull-out fuse assembly. 

23. A fused disconnect switch assembly in accordance with Claim 22 
wherein said open fuse indication devices comprises a high resistance electronic 
circuit. 

24. A fused disconnect switch assembly in accordance with Claim 23 
wherein said circuit comprises at least one transistor element and an LED, said LED 
activated by said at least one transistor element in response to a voltage drop across 
said electronic circuit. 

25. A fused disconnect switch assembly comprising: 

a pull out fuse assembly comprising a housing, a fuse element within 
said housing and an open fuse indication device configured to visually indicate a state 
of said fuse element; and 

a switch housing assembly comprising a housing defining a fuse 
receptacle for receiving said pull out fuse assembly, at least a first terminal contact 
assembly comprising a bullet contact assembly for connection to external circuitry, 
and an alarm terminal output extending from said housing and configured for coupling 
to remote fuse state indication circuitry. 

26. A fused disconnect switch assembly in accordance with Claim 25, 
said switch housing assembly further comprising a second terminal contact assembly, 
said alarm terminal output positioned between said first terminal contact assembly and 
said second terminal contact assembly. 

27. A fused disconnect switch assembly in accordance with Claim 25 
wherein said second terminal contact assembly comprises a box contact assembly. 
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28 A fused disconnect switch assembly in accordance with Claim 25 
wherein said open fuse indication device comprises a high resistance electronic 
circuit. 

29 A fused disconnect switch assembly in accordance with Claim 28 
wherein said pullout fuse assembly further comprises first and second terminals 
extending from said housing. 

30. A fused disconnect switch assembly in accordance with Claim 29 
wherein said fuse receptacle comprises a bottom and terminal openings extending 
therethrough, said first and second terminals of said pull out fuse assembly inserted 
through said terminal openings when said pull out fuse assembly is connected to said 
switch housing assembly. 

31. A fused disconnect switch assembly comprising 

a pull out fuse assembly comprising a fuse housing, first and second 
fuse terminals extending from said housing, and an open fuse indication device 
comprising a high resistance electronic circuit comprising an LED for local fuse state 
indication; and 

a switch housing assembly comprising: 

a housing comprising a fuse receptacle for receiving said pull 
out fuse assembly, said fuse receptacle comprising a bottom and first and 
second terminal openings therethrough; 

first and second terminal contact assemblies disposed adjacent 
said fuse receptacle, said first and second terminal contact assemblies 
comprising resilient spring clips, said spring clips receiving said first and 
second fuse terminals when said first and second fuse terminals are inserted 
through said terminal openings of said fuse receptacle; 

an internal alarm terminal communicating with said open fuse 
indication of said open fuse indication device when said fuse assembly is 
located within said fuse receptacle; and 
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an alarm terminal output in communication with said internal 
alarm terminal and extending from said housing of said switch housing 

assembly. 

32. A fused disconnect switch assembly in accordance with Claim 31 
wherein said fuse assembly comprises an alarm terminal extending from said open 
fuse indication device to an opening in said housing. 

33. A fused disconnect switch assembly in accordance with Claim 31 
wherein one of said first and second terminal contact assemblies comprises a box 
contact assembly. 

34. A fused disconnect switch assembly in accordance with Claim 31 
wherein one of said first and second terminal contact assemblies comprises a bullet 
contact assembly. 

35. A fused disconnect switch assembly in accordance with Claim 31 
wherein one of said first and second terminal contact assemblies comprises a terminal 
stud. 

36. A fused disconnect switch assembly in accordance with Claim 35 
further comprising a common contact bus bar coupled to said terminal stud. 

37. A fused disconnect switch assembly in accordance with Claim 31 
wherein said circuit further comprises at least one transistor element, said LED 
activated by said at least one transistor element in response to a voltage drop across 
said electronic circuit. 

38. A fused disconnect switch assembly comprising 

a pull out fuse assembly comprising a fuse housing, first and second 
fuse terminals extending from said housing, and an open fuse indication device 
comprising a high resistance electronic circuit comprising at least one transistor 
element and an LED, said LED activated by said at least one transistor element in 
response to a voltage drop across said electronic circuit; and 

a switch housing assembly comprising a housing configured for 
receiving said pull out fuse assembly, first and second terminal contact assemblies 
disposed within said housing, said first and second terminal contact assernblies 
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establishing a .ine side electrical connection and a load side eiectrical connection 

switch housing. 

39. A fused disconnect switch assembly comprising: 

a pullout fuse assembly comprising a pair of fuse terminals and a fuse 

element extending therebetween; and 

a switch housing assembly comprising a housing configured for 

receiving said fuse assembly and a pair of switchable terminal contacts therein for 

receiving said pair of fuse terminals, at least one of said terminal contacts comprising 

a bullet contact assembly. 
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